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[MOSACHUTEJIbBHASA 3AIIMCKA

[Tporpamma 0011e00pa3oBaTeIbHON yaeOHOH JACITATITUHBI «buomorus»
npeAHa3HaueHa JUIsl M3YYeHHS OHOJIOTMM B TPO(ECCHOHAIBHBIX  00pa30BaTeIbHBIX
OpraHMu3aIMIX, PeaTu3yIIUX 00pa30BaTEIbHYIO MPOrpaMMy CPEIHEro 001Iero o0pa3oBaHus
B IIpeJeiiax OCBOCHMs OCHOBHO# oGpaszoBartenbHoi mporpammel CITIO (OOII CIIO) Ha Gase
OCHOBHOTO 00miero o0pa3oBaHMsi TMpH MOATOTOBKE KBaTU(UIUPOBAHHBIX pabOyuX,
CITyKallluX.

[Iporpamma paspabotana Ha ocHoBe TpeboBanuii @OI'OC cpemnero oOrero
o0pa3oBaHus, IPEIbIBISIEMbIX K CTPYKTYPE, COJAEP>KAaHUIO U pe3yiibTaTaM OCBOCHHS yueOHOU
JTUCIUILINHBI «BHONOTHsA», B COOTBETCTBUU ¢ PekoMeHIanusMu 10 OpraHU3aliuy MOTYYeHUS
cpenHero odiero oopazoBaHus B Ipeesiax OCBOCHUS 00pa30BaTeIbHBIX IPOrpaMM CPETHEro
npodecCHOHAIBHOTO 00pa3oBaHMsl Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUsA C YYETOM
TpeOoBaHU# (peepanbHBIX rOCYyIapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U IMOJIy4aeMOMH
npodeccun (mucpbMo JlemapramMeHTa TOCYAapCTBEHHOM MOJHTUKH B cdepe MOATOTOBKH
pabouux kaapos u 1O MunoopHayku Poccuu ot 17.03.2015 Ne06-259).

Conepxanue nporpamMmbl «bronorus» HapasieHO Ha JOCTHKEHHUE CIEAYIOLINX LENEH:

- mosyueHne (pyHIaMEeHTaIbHBIX 3HAaHWU O Omonormyeckmx cucremax (Knerka, Opranuswm,
[Monmymnsiust, Bua, DxocucreMa); HCTOPUU PA3BUTHSL COBPEMEHHBIX IMPEICTaBICHUN O MKUBOU
NPUPOJIE, BBINAIONIMXCS OTKPBITHIX B OMOJIIOTUYECKON HayKe; poJd OWOJIOTHYECKOW HAayKH B
(OpMHUPOBAHUH COBPEMEHHOW ECTECTBEHHOHAYyYHOW KapTHHBI MHpA; METOAAX Hay4YHOI'O
MO3HAHUS;

- OBJIQJICHUE YMEHUSIMU JIOTUYECKU MBICIUTH, 0OOCHOBBIBATH MECTO M POJIb OMOJIOTHYECKHX
3HAaHUW B TMPAKTUYECKOW JEATEIbHOCTU JIIOJCH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUH;
OTIPECIIATh KUBbIE OOBEKTHI B MPUPO/IE; MPOBOAUTH HAOIIOCHUS 32 IKOCUCTEMAaMHU C LIETIbIO
UX OIMCAaHUS U BBISABICHUS €CTECTBEHHBIX U AHTPONOTCHHBIX H3MEHEHHI; HaXOAWUTh U
aHAIM3UPOBATH HHPOPMAIIUIO O KUBBIX O0BEKTaX;

- pa3BUTHE IMO3HABATEIIbHBIX MHTEPECOB, MHTEIUIEKTYalbHBIX W TBOPYECKHX CHOCOOHOCTEM
o0y4aromuxcsi B MpoIecce M3ydeHus OMOJOTUYECKHX SIBJICHHH; BBIIAIOMIMXCS AOCTHXKEHUN
OHMOJIOTUH, BOIIEIINX B OOIIEUYETOBEUECKYIO KYIbTYPY; CIOXKHBIX U MPOTHBOPEUYUBBIX MyTeH
pa3BUTHS COBPEMEHHBIX HAYYHBIX B3IJISIIOB, HIEH, TEOPHIA, KOHIIEMIUI, TUIIOTE3 (O CYIIHOCTH
U TPOUCXOXKJIECHUHM JKU3HU, 4YEJNOBEKa) B XO0J€ paboThl C pasNUYHBIMU HMCTOYHHUKAMH
uHpOpMaInu;

- BOCIIUTaHUE YOeXJIEHHOCTH B HEOOXOAMMOCTHU MMO3HAHUS JKUBOM MPUPO/IbI, HEOOXOJUMOCTH
PALMOHATILHOTO TPUPOJIONOIb30BaHUS, OEPEKHOI0 OTHOIIEHUS K MPHUPOIHBIM pecypcaM H
OKpyXarollel cpeae, COOCTBEHHOMY 3/I0pPOBbIO; YBaKEHMsI K MHEHHUIO OIIMOHEHTa MpH
o0cyx1eHUN OMOJIOTHYECKUX MPOOIeM;

WCIIOJIb30BaHUE NMPUOOPETEHHBIX OMOJOTUYECKUX 3HAHUN M YMEHUW B MOBCEIHEBHOW >KH3HU
JUISL OLIEHKH IIOCIIEACTBUI CBOEW JEeATENbHOCTH (M JESATENbHOCTH JPYTUX JIOAEH) Io
OTHOLICHUIO K OKpYXaroulel cpene, 340pOBbI0 IPYIHX JIt0JIed U COOCTBEHHOMY 37I0POBbIO;
obocHOBaHUE W cOOJO/IeHHEe Mep NPOodHIIaKTUKKA 3a00J€BaHUN, OKa3aHUE MEPBOU MOMOIIN
IpU TpaBMax, COONIOACHNUE MTPABUJI TOBEICHUS B IPUPO/IE.

IIporpamma MOXKET WCIIOJIb30BATHCS JIpPYTUMHA npodeccuoHaIbHBIMU
00pa30oBaTeNbHBIMU  OpPraHU3ALMIMH, PpEATU3YIOIUMU  00pa30BaTENbHYI0 IMPOTPAMMY
cpenHero obmiero oopazosanus B npenenax ocBoeHuss OOII CITO Ha 6a3e OCHOBHOTO
o011ero ooOpa3oBaHusi — MPOrPaMMBbI MOATOTOBKU KBATU(UIIMPOBAHHBIX Pab0UMX, CIIYKaITIX
(TITIKPC).



ITACIIOPT PABOYEM ITPOT'PAMMBI
1.1 O6mas xapakrepucTuka yueOHoN AucUuIUInHBL «bronorus»

buonoruss — cucrema Hayk, M3ydalilas BCE AaclEKThl >KM3HU, HAa BCEX YPOBHIX
OpTraHM3aIH KUBOTO, HAYMHAS C MOJICKYJISPHOTO M 3akaHumBas OumochepHbiM. OOBEKTaMU
W3YYCHUS OMOJIOTHH SIBJSIFOTCS KUBBIE OPTAHHU3MBI, HX CTPOCHHUE U JKU3HEIESATEIILHOCTh, UX
MHOTr000pasue, IPOUCXO0XKICHUE, FIBOJIOIUS U PaCIIpeIesieHIE KUBBIX OPraHU3MOB Ha 3emMIie.

OOmass O6uonorusi M3y4aeT 3aKOHbI HMCTOPUYECKOTO M WHIUBUAYATBHOTO pPa3BUTHS
OpPTaHU3MOB, OOIIIHE 3aKOHBI )KH3HU U T€ 0COOCHHOCTH, KOTOPHIE XapaKTEPHHI JJIs BCEX BUIOB
JKHUBBIX CYIIECTB Ha IUIAHETE, a TAK)KE UX B3aUMOJICHCTBHE C OKPYKAIOIIEH CPEION.
buosnorusi, Takum 00pa3om, SBISETCS OMHON M3 OCHOBOIIOJIATAIONIMX HAYK O JKHU3HH, a
BJIaJICHHE OHMOJIOTMYCCKMMHU 3HAHWSIMA — OJHAM M3 HEOOXOIMMBIX YCIOBUH COXpaHCHUS
JKU3HU Ha TUIaHETe.

OcHOBY cojiepkaHusi y4eOHOW MUCHUILTHHBI «BHOJNOTHS» COCTABIISAIOT CJCTYIOIIHNE
BEAYIIUE HJIEH: OTIUYUTEIbHBIC TIPU3HAKU JKUBOW MPUPOJBI, €€ YPOBHEBAs OpraHU3alUs M
9BOJIIOIUS. B COOTBETCTBUM C HHMH BBIIEJICHBI COJCPKATEIbHBIC JIMHUU: OHOJOTHS Kak
HayKa; OMOJIOrMYECKHE 3aKOHOMEPHOCTH; METOJIbI HAyYHOTO IMO3HAHUs; KJIETKA, OpPraHH3M;
MOMYJISIIINS; BUJT; SKOCUCTEMBI (B TOM uucie ouocdepa).

ConepxaHue y4eOHOW ITUCHMIUIMHBI HAINPABICHO HA MOJTOTOBKY OOYYarONIMXCS K

pEIICHUI0 BaXKHEWIIMX 3a/]ay, CTOALIUMX Teped OMONOrMYecKoW HayKol, — IO
PalMOHATILHOMY MPUPOIONOIb30BAHHUIO, OXPAaHE OKPYKAOILEH CPE/Ibl U 3J0POBBS JIIOIEH.
B mpodeccronanbHBIX 00pa3oBaTEeNbHBIX  OPraHHU3AIMSAX, pean3yoNmx

00pa30BaTeNbHYIO MMPOTPaMMy CpeIHEro odmero oopazoBanus B mpenenax ocBoeHus OOII
CIIO nHa 6a3e 0CHOBHOTO 001IeTO 00pa30BaHus, H3ydeHNUE YIeOHOW TUCIUIUINHBI «bromorns»
UMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT HpOQuis MpodecCHOHATHLHOrO 00pa3oBaHUs,
0a3upyercss Ha 3HAHHUAX OOYYAIOMIMXCS, TOJYYEHHBIX IMPH H3YyYCHHH OWOJIOTHUH, XHMUH,
¢u3uky, reorpadui B OCHOBHOMW HIKOJIE.

[Ipu ocBoenmu mpodeccuit CIIO TexHmyeckoro mnpoduis MpodeccnoHATEHOTO
oOpa3oBanus Ouosorus nsyvaercs Ha 6azoBom yposHe @I'OC cpemaHero obmiero odpazoBaHus

[Ipu orbGope conepkaHus ydyeOHOM AMCHMIUIMHBI  «buojorus» UCHOJIb30BaH
KyJIBTYpOCOOOpa3HBIN MOJIXOM, B COOTBETCTBUU C KOTOPHIM OOydarommecs: JODKHBI YCBOUTH
3HaHUS M YMEHHs, HeoOXonumble Uil (opMHUpOBaHUS OOIIEH KyJIbTYphI, ONpeaessomei
a/IeKBaTHOE MOBEJCHHE 4YeJIOBEKa B OKpPY)KaoLIeH cpene, BOCTpeOOBaHHBbIE B JKU3HU M B
IpakTU4YecKol aesTenbHocTH. Ocoboe BHUMAaHUE YENEHO YKOJIOTHYeCKOMY O0pa30BaHUIO U
BOCIIUTaHHUIO OOydJaroUIMXcsi, (OPMHUPOBAHUIO Yy HUX 3HAHUI O COBPEMEHHOW €CTECTBEHHO-
Hay4YHOH KapTHHE MHUpA, LIEHHOCTHBIX OPHEHTAIMH, YTO CBUJIETEIbCTBYET O I'yMaHHU3alUH
O6MOJIOrNYecKOro 00pazoBaHuUs.

Conepxanue  y4eOHOM  JAMCHUIUIMHBI — IpegycMaTpuBaer  (opMHUpOBaHHE Y
oOyyaromuxcst OOLIeHayyHbIX 3HAHWN, YMEHMH M HaBBIKOB, YHUBEPCAIbHBIX CHOCOOOB
NESITeIbHOCTH M KJIIOYEBBIX  KOMIETEHIHWH, BKIIOYAIONMX yMEHHE  CpaBHHMBATh
O6uonornyeckne OOBEKTHI, aHATU3HPOBATH, OLEHUBATh U 00OOIIATh MOJYYEHHBIE CBEIEHMUS,
YMETh HAXOJIUTh U UCIIOJIb30BaTh HH(OPMAIIHIO U3 PA3TUIHBIX HCTOUHUKOB.

N3yuenne o0OmeoOpa3oBaTeibHOM Y4eOHOW IUCIUTUIMHBI «buonorus» 3aBepiiaeTcs
MOABEACHNEM UTOTOB B QopMe nuddepeHIIMpPOBaHHOTO 3a4eTa B paMKax MPOMEXKYTOUHOU
aTTectauuu cryaeHtoB B nporecce ocsoeHuss OOII CIIO ¢ monydeHueMm cpenHero ooIero
obpazosanus (I[TITKPC).

1.2 MecTo y4eOHOW TUCIUIUTMHBI B YI€OHOM ITIaHe



VYyeOHast nucruruimHa «bUoNIOTHSY SBISETCS 00S3aTENbHBIM YYEOHBIM MPEIMETOM W3
obsi3aTrenbHON mpeameTHoN obmactu «EctectBennbie Haykum» DPI'OC cpemnero oobmiero
obpaszoBanus. B mpodeccnoHanbHbIX  00pa30BaTeNbHBIX  OPraHHM3AIUAX, PEATU3YIOIINX
00pa3oBaTeNbHYIO0 MPOrpaMMy CpeHero oomero oopasoBanus B npezenax ocBoeHus OOII
CIIO nHa 6a3ze 0CHOBHOTO 00IIIero 00pa3oBaHusl, yueOHas qucuuIuinHa «bruoorusy nzydaercs
B obmieoOpa3oBarensHoM nukie ydeoHoro riaHa OOIT CIIO nHa 6a3e OCHOBHOrO 00IIero
o0Opa3oBaHus ¢ Moy4eHueM cpeaHero odmiero oopazosanus (ITTIKPC)

PesynbTarel OcBOEHUS y4eOHON AUCIIUATIIHBI

OcBocHre coaepKaHHus Y4eOHOW TUCIUIUIMHBI «buonorus» o0ecneunBaeT JOCTHKECHUE
CTYACHTaMH CJIETYIOIUX PE3YIbTaTOB:

JHYHOCTHBIX:

JI1 - chopMupOBaHHOCTb UYyBCTBA TOPJOCTH U YBAXEHHUS K MCTOPUM M JOCTHXKEHUSIM
OTEYECTBEHHON OMOJIOTMYECKON HayKH; MPEICTABICHUS O LIEJOCTHON €CTECTBEHHO- HAyYHOMH
KapTHHE MHpa;

JI2 - moHMMaHHMe B3aUMOCBA3M M B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAyK, UX BIMSHUSA Ha
OKPY’KaIOIIYIO Cpeay, SKOHOMUYECKYIO, TEXHOJIOIHYECKYIO, COLIUAIbHYIO U ATUYECKYIO Cephl
NeSITeIbHOCTH YeNIOBEKa;

JI3 - ciocoOHOCTh UCII0JIb30BaTh 3HAHUS O COBPEMEHHOM €CTeCTBEHHOHAYYHOM KapTHHE MUpa
B 00pa30oBaTe/IbHOW U NPO(PECCHOHATBHON EATENIbHOCTH; BO3MOXKHOCTH HH(OPMAIIOHHON
cpenpl 1y oOecrieueHus MPOTyKTUBHOTO CaMO0Opa30BaHNUS;

JI4 - BiageHue KyJIbTypOH MBIIIICHHS, CIIOCOOHOCTh K OOOOIICHHIO, aHAIN3Y, BOCTIPUSTHIO
uHpopMaluu B O00JIACTM €CTECTBEHHBIX HayK, IIOCTAaHOBKE LEJIM U BBIOOpY IyTed ee
JOCTIKEHUS B MPO(decCHOHAIBHOU cdepe;

JIS - crocoOHOCTh PYKOBOJCTBOBATHCS B CBOEH JIESATENFHOCTH COBPEMEHHBIMHU TPUHIMIIAMHU
TOJISPAHTHOCTH, JTMAJIOTA U COTPYIHUYECTBA; TOTOBHOCTHh K B3aMMOJCWUCTBHIO C KOJUIETaMH,
paboTe B KOJJIEKTHBE;

JI6 - TOTOBHOCTH HCIOJBH30BATH OCHOBHBIE METOJBI 3AIIUTHl OT BO3MOXHBIX IOCIEICTBHA
aBapuii, KaTacTpod, CTUXUHHBIX OCICTBUIA;

JI7 - obnananue HaBbIKaMu 0e30mMacHOM pabOThl BO BpPEMsI IPOEKTHO-UCCIEA0BATENBCKON U
HKCTIEPUMEHTAIBHON eSITeTbHOCTH, TIPU HCIIOJIb30BAaHUH JTA00PATOPHOTO 000PYIOBAHHS;

JI8 - cnocoOHOCTh HMCHOJNB30BATH MPUOOPETEHHbIE 3HAHUA M YMEHHMsS B IPAKTUYECKON
JeSITebHOCTH U MOBCEJHEBHOM >KU3HU I COOJNIIOJIEHUS] Mep MPO(UIAKTHKH OTpaBICHHH,
BUPYCHBIX U JIpYTHX 3a00JIeBaHHi, CTPECCOB, BPEAHBIX MPUBBIUECK (KYPEHHUs, aJIKOTOJIU3Ma,
HapKOMaHMH); IpaBUJI TIOBEACHUS B IPUPOIHOM cpefe;

JI9 - roTOBHOCTH K OKa3aHHWIO IEPBOM IOMOIIM IPH TpaBMax, MPOCTYAHBIX U JPYIHX
3a00JICBaHUSAX, OTPABJIICHUSX MTUIIEBBIMUA MTPOTYKTaAMH.

METanpeaMETHbIX:

MII1 - oco3HaHMEe COLMAIBbHONW 3HAYMMOCTH CBOEH Hpodeccruu/crnennanbHOCTH, 001a1aHue
MOTHBaLMEN K OCYIIIECTBIICHUIO npodeccuoHaIbHON JESTENHOCTH

MII2 - moBbIIIEHHE WHTEIJICKTYaJbHOTO YpPOBHS B TPOIECCE W3YYCHHS] OMOIOTUYECKUX
SIBJICHH; BBIIAIONTUXCS JOCTHXKEHU OMOJIOTHH, BOIICAIINX B OOIICUYETOBEYECKYIO KYIbTYPY;
CIOKHBIX W TPOTUBOPEYHMBBIX MYTEH Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3TJISJIOB, HJICH,
TEOpH, KOHIEMIINA, TUIOTe3 (O CYIIHOCTH W TPOUCXOXKICHUHU JKU3HHU, YEIOBEKA) B XOJIE
paboTHI C pa3IMYHBIMU UCTOYHUKAMU WH(MOpMAINK;

MII3 - cmtocoOHOCTh OPTaHU30BHIBATH COTPYTHUYECTBO €IMHOMBIITUICHHUKOB, B TOM YHCIIE C
WCITOJIh30BAaHUEM COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;



MII4 - cnocoOHOCTh TOHMMATh MPUHLUIBI YCTOWYMBOCTH W TPOIYKTUBHOCTH >KMBOM
MPUPOJBI, TyTH €€ M3MEHEHUs IOJ BIUSHHUEM aHTPONOTeHHBIX (DaKTOPOB, CIIOCOOHOCTH K
CUCTEMHOMY aHaJIMU3y TJI00ANbHBIX JKOJIOTUYECKUX MpoOJieM, BOMPOCOB COCTOSHUS
OKPY’KaroIlle! cpeibl U PalMOHAIIBHOTO HCIOJIb30BAHMS IPUPOIHBIX PECYPCOB;

MIIS - ymeHue 0OOOCHOBBIBAaTH MECTO M POJIb OHOJOTMYECKHMX 3HAHWK B IMPaKTUYECKOU
JESTENIbHOCTH JIIOJIeH, Pa3BUTUU COBPEMEHHBIX TEXHOJOTH; ONpeAeNsiTh KUBbIE OOBEKTHI B
IpUPOJIe; MPOBOIUTH HAOMIOACHUS 32 IKOCHCTEMaMH C IIEJIbI0 MX OIWCAHUS U BbISBICHUS
€CTECTBEHHBIX U AaHTPOINOTEHHBIX M3MEHEHUI; HAXOAUTh U aHAJIM3UPOBATh MH(OPMAIIHIO O
JKMBBIX 00BEKTaX;

MII6 - crnocoGHOCTh MPUMEHSITh OMOJIOTMYECKHE W HKOJIOTMYECKHe 3HAHUS U aHalu3a
MPUKIIAIHBIX TPOOJIeM X035 CTBEHHOM 1eATeIbHOCTH;

MII7 - cmocoGHOCTh K CaMOCTOATEIBLHOMY IPOBEICHHUIO HCCIECJOBAHUM, IOCTAaHOBKE
€CTECTBEHHO-

HAYYHOTO SKCIIEPUMEHTA, HCIOJb30BaHUIO HH()OPMAIIMOHHBIX TEXHOJOTUN JJIsl peIIeHUs
HAYYHBIX U MPO(ecCHOHANBHBIX 3a/1a4;

MII8 - crocoOHOCTh K OLIEHKE ATUYECKHX acleKTOB HEKOTOPHIX HCCIEIOBAaHUN B OOJIACTH
OMOTEXHOJIOTUH (KJIOHUPOBAHUE, NCKYCCTBEHHOE OIIOJIOTBOPEHHE);

NnpeMeTHbIX:

I11 - chopMupoBaHHOCTH MPECTABICHUI O POJIM U MecTe OUOJIOTUU B COBPEMEHHON HayqHOH
KapTHHE MUPA; TIOHUMaHUE poJid OMOJIOruu B (POPMHUPOBAHUU KPYro3opa U (pyHKIMOHAIBHOM
IPaMOTHOCTH JUIsl pellieH s TPaKTUYECKUX 3ajiay;

I12 - BnajseHre OCHOBONOJAralOIIMMU OHATUAMH U MPEICTABICHUSAMHU O XKHUBOW MPUPOJE, €€
YPOBHEBOH  OpraHu3allud U 3BOJIIOLMHU; YBEPEHHOE I0Jb30BaHME  OMOJIOrMYECKOU
TEPMUHOJIOTHENH U CUMBOJIUKOIA;

II3 - BiageHHe OCHOBHBIMM METOJAaMM HAY4YHOTO T[IO3HAHMs, HCIOJIb3YEeMbIMU IpU
OMOJIOTHYECKUX HCCIIEIOBAHUAX >KUBBIX OOBEKTOB M HKOCHUCTEM: OMMCAHUEM, U3MEPEHHEM,
IIPOBEJICHUEM HAOIIOACHNUI; BBISIBJICHUE U OLIEHKA aHTPOIIOT€HHbIX U3MEHEHUH B PUPOJIE;

I14 - chopMHpPOBAaHHOCTH YMEHHH OOBSCHITH PE3yNIbTaThl OMOIOTHYECKUX SKCIEPUMEHTOB,
pelaTh 3JeMEHTapHble OMOJIOTNYECKUE 3a1a4H;

IIS - cdopMuUpPOBaHHOCTH COOCTBEHHOW MO3UIUU IO OTHOUIEHHIO K OHOJOTMYECKOn
uH(pOopMalnH, TOTy4aeMON U3 Pa3HbIX HCTOYHUKOB, II100aIbHBIM IKOJIOTUYECKUM ITpobiieMaM
U MYTSIM HUX pELISHUS.



1. COJEP)KAHME VUYEBHOM JJUCITATIJINHBI

Bsenenne
OObekT u3yyeHus: Ouonoruu — kuBass npupona. [Ipu3Haku >XUBBIX OPraHU3MOB U UX
MHOroo0Opasue. YpoBHEBas OpraHU3alMsl KUBOW MPUPOILI U SBOMIONMSA. MeToabl MO3HAHUS
KUBOM mpupoasl. OOmue 3akoHOMepHOCTH Ouonoruu. Ponp Ouonoruu B (hopmupoBaHUU
COBPEMEHHOM €CTeCTBEHHOHAY4YHON KapTUHBI MHpa U MPAKTUYECKOW IESATENbHOCTH JIOACH.
3HaueHue OWUONOTMM TMPU  OCBOGHMM Tmpodeccuii U CHEHHATBHOCTEH  CpEeIHEero
po¢eCCHOHAIIBHOTO 00pa30BaHUsI.

JdemMoHCcTpauMu

buonoruueckue cuUCTEMBI Pa3HOTO YPOBHSA: KJIE€TKA, OpraHU3M, MOIMYJNALHS, 3KOCHCTEMA,
ounocdepa.

ITapcTBa KUBOU HIPUPOJIBI.

Yuyenmue o KJIeTKe

XuMuyeckasi opraHusauus KieTkd. Kiletka — siieMeHTapHas KnMBas CHCTEMa U OCHOBHAs
CTPYKTYPHO-(DYHKIIMOHAJIbHAsl €IMHUIIA BCEX JKUBBIX opraHu3MoB. Kparkas wucropus
W3YYEHHUS KIIETKU.

XuMuyeckasi opraHu3anus KieTkd. OpraHMYecKue M HEOPraHWYECKHE BEIIECTBAa KIETKH U
JKUBBIX OpPraHU3MOB. belku, yrieBosl, JIUIN/b], HyKJIEHHOBBIE KUCIOTHI U UX POJIb B KIIETKE.
Crpoenue u ¢pyHKIMU KiIeTKU. [IpokapruoTHueckue u 3yKkapuoTHdeckue KIeTKU. Bupychl kak
HeKsleTouHas (hopMa KM3HM M UX 3HaueHue. bopbOa ¢ BupycHsiMu 3a0oneBanusamu (CIIN/L u
ap.) Huromnasma u kinerouHas MemOpana. OpraHouibl KJIETKH.

OOMeH BellecTB U IpeBpalleHre YHEpIUu B KiieTke. [lmactudyeckuii u sHepreTuyeckuii ooMeH.
Crpoenne u ¢ynkuun xpomocoMm. JJHK — Hocurens HacieacTBeHHOW HH(pOpMALUU.
Permukanus JIHK. I'en. ['enernueckuii kon. buocuaTes Oenka.

Kuznennslil nuki kinetku. Kinetku u ux pazHooOpasue B MHOIOKJIETOUHOM OpraHU3MeE.
Huddepennmponka kinetok. Kiierounast Teopusi CTpOSHHSI OpTraHU3MOB.

Muto3. Llutokunes.

JleMoOHCTpaL U

Crtpoenue u ctpykrypa 6enka. Ctpoenue mosekyn JJHK u PHK. Perumukarnus JTHK.

CxeMbl sHEpreTHuecKoro oOMeHa u OnocuHTesa Oernka.

CtpoeHue KIETOK MPOKapHOT M AYKApUOT, CTPOEHHUE U MHOrooOpas3ue KJIETOK pacTeHUd u
KUBOTHBIX.

Crtpoenue Bupyca.

®ororpadpuu cxeM CTpoeHHUs: XpoMocoM. Cxema CTpOeHHUs I'eHa.

Muros..

Opranusm. PazMHokeHHe M HHAUBHYAIbHOE Pa3BUTHE OPTAaHU3MOB

Pasmuoxenne opranuzmoB. Opranm3sm — eauHOE Ienoe. MHorooOpa3ue OpraHu3MOB.
PasmHOXeHHe — BakHeillllee CBOWCTBO JKMBBIX opranm3moB. llomoBoe u Oecmomoe
pasmHoxenue. Meiio3. O6pa3zoBaHUe MOJOBBIX KJIETOK U OIJIOJOTBOPEHHE.

NunuBunyanpbHOE pa3BUTHE OpraHu3Ma. OMOpPHUOHANIBHBIN 3Tam oHToreHe3a. OCHOBHBIC
CTaguu dYMOpUOHATBHOTO pa3BuTusa. Opra"orenes. [locTamOproHaIbEHOE pa3BUTHE.

CXO0ICTBO 3apOJIbIIIeH MpeaCTaBUTENEH Pa3HBIX TPYI MO3BOHOYHBIX KaK CBUICTEIHCTBO MX
HBOJTFOIIMOHHOTO pOACTBA. [[prunHbI HApyIIIEHUH B pa3BUTHH OPTaHU3MOB.

NunuBunyanpHOE pa3BUTHE 4eloBeka. PempoaykTuBHOe 310poBbe. [lociencTBusi BAUSHUS
AJIKOTOJIs1, HHKOTHHA, HAPKOTHYECKUX BEIIECTB, 3arPSA3HEHUS CPEbl Ha PA3BUTHE YEIOBEKA.
JleMOHCTpaL U

MHoroo6pasue opraHu3MoB.

OOMeH BelecTB U MPEeBpalICHIe YHEPTUH B KileTke. DOTOCHHTES.

8



Jenenue kneTku. MuTos.
becnonoe pasmHokeHue opranu3zMoB. OOpa3oBaHUE MOJIOBBIX KJIETOK. Melo3.
OmogoTBopenue y pacrenuii. UuauBuayaibHOE pa3BUTHE OpraHU3Ma.

Turner HOCT3M6pI/IOHaHBHOFO Pa3BUTHA KHNBOTHBIX
OcHOBBI FreHeTHKH H CeJICKIIUHN
OCHOBEI YU4€HUA O HaCJICACTBECHHOCTH W HN3MCHYHUBOCTH. I'enetnka — Hayka O

3aKOHOMEPHOCTAX HACIEICTBEHHOCTM M M3MEHUYMBOCTH oOprauusmoB. [. Mengens —
OCHOBOITOJIOKHUK I'€HETHKHU. [ eHeThuecKkass TEpMUHOJIOTUS U CHMBOJIMKA.

3aKOHBI TEHETUKH, ycTaHOBIeHHble [. Mennenem. MoHoruOpuaHoe u IUTHOPHUIHOE
CKpelMBaHre XpOMOCOMHAsI T€OPHUsl HACIEACTBEHHOCTH. B3aumopeiicteue reHoB. ' eHeTnka
nosia. CIEIJIEHHOE C [10JIOM Hacjel0BaHUE. 3HAUEHUE F€HETUKH JUISl CEJIEKIIUN U MEIULIMHBL.
HacnencrBennsie 60s1e3HN YeI0BEKa, MX MPUYMHBI U TPOPUIAKTHKA.

3aKOHOMEPHOCTH H3MEHYMBOCTH. HaciiencTBeHHas, WM T€HOTHUIUYECKas, W3MEHYUBOCTD.
MonudukaonHas, Wik HEHACIEICTBCHHAs, N3MEHYUBOCTh. | eHeTHKa denoBeka. | eHeTnka
W MeauIuHa. MarepuallbHble OCHOBBI HACJIEJACTBEHHOCTH M W3MEHYMBOCTHU. ['€HeTMKa M
ABOJIFOLIMOHHAs Teopus. ['eHeTrKa monyssanui.

OCHOBBI CENEKUUU PACTEHUM, JKUBOTHBIX U MUKPOOPraHU3MOB. |'eHeTHKa — TeopeTudecKkas
OoCHOBa cenekuuu. OJoMallHUBAaHUE >KMBOTHBIX U BBIPAIMBAHUE KYJbTYPHBIX PACTEHUNH —
HavajupHBIe OTambl cenekuud. Yuenne H. W. BaBumoBa o meHtpax MHoOrooopasus u
MPOUCXOXKACHUS KYIbTYpHBIX pacTeHuil. OCHOBHBIE METOIbI CENEKIHUU: TUOpHUIU3aLUsi U
UCKYCCTBEHHBIH 0TOOp. OCHOBHBIE JOCTHKEHHSI COBPEMEHHOW CEIEeKIUU KYJIbTYpPHBIX
pacTeHui, JOMAIIHUX )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHoorus, ee TOCTUKEHUSI U MEPCHEKTUBBI PA3BUTHUS. DTUYECKUE ACIIEKThl HEKOTOPBIX
JIOCTHXKEHU B OuortexHosnorud. KioHupoBaHue >KUBOTHBIX (TpOOJIEMBbl KIOHHPOBAHUS
YeJIOBEKa).

JdeMoHcTpannmn

MonorubpunHoe u turudpuaHoe ckpemupanue. [lepekpect xpomocom.

CueruieHHOe HacjaeaoBaHue. MyTanuu.

L{eHTpbl MHOTOOOpAa3Us U IPOUCXOXKICHUS KYIbTYPHBIX PACTEHUH U IOMAIIHUX KUBOTHBIX.

I'mb6puansanus. MIckyccTBeHHBIH 0TOOP.

HacnencrtBenHsle 00JIe3HH YeIOBEKa.

Bausaue AJIKOT'OJIN3Ma, HAPKOMAaHWH, KYPCHHUA HA HACJICACTBECHHOCTD.
Cpeac U KOCBCHHAasA OCHKA BO3MOYXHOI'O UX BJIMUAHHWA HA OPraHU3M.
Hponcxmwlelme U PA3BUTHUEC ’KU3HU HA 3€MJIC. 3BOJ1]OIII/IOHHOC yueHnue

[TpoucxoxaeHne U HayaJlbHbIE ATAlbl PA3BUTHUS KU3HU Ha 3emiie. [ MmoTe3bl MPOUCXOXKICHUS
KU3HU. V3ydeHne OCHOBHBIX 3aKOHOMEPHOCTEN BOSHUKHOBEHMSI, PA3BUTHS U CYLIECTBOBAHUS
KHU3HU Ha 3emule. YCIIO)KHEHHE JKUBBIX OPraHU3MOB B IIpOIEcce IBOJOLUU. MHOroodpasue
YKUBOTO MHMpa Ha 3eMJI€ U COBPEMEHHAs €ro OpraHu3alus.

Hcropus pa3BuTHs 3BOMIONMOHHBIX uiel. 3Hauenue pabor K. Jlunues, XK. b. Jlamapka B
pa3sBUTHM SBOJIIOLIMOHHBIX HUAEeH B Ouonoruu. OBoironroHHoe yueHue Y. JlapBuHa.
EcrectBennblif oT60p. Ponb 3BOMIONMOHHOTO y4eHHs B (OPMHPOBAHMU COBPEMEHHOMN
€CTECTBEHHO-HAyYHO! KapTUHBI MUPA.

MukposBomtonuss 1 Makpo3poitouusa. Konnenuust Buga, ero kpurepuu. llomymsanmsa —
CTPYKTypHasi €IMHHUIA BHJA M 3BOJIOLUHU. JIBrKymue cuiibl 3BosonMH. CHUHTETHUYECKas



Teopust 3BoIonMU. Mukpossoronus. CoBpeMeHHbIE MpecTaBieHus 0 Bu1ooopa3zoBanuu (C.
C. UYerBepuxo, M. W. IlImanprayszen). Maxkpo3pomtonus. [lokazatenbcTBa HSBOJIOLNH.
CoxpaHeHre OHOJIOTMYECKOTO MHOT000pa3usi Kak OCHOBa YCTOMYMBOCTH Owochepbl u
MPOrpecCUBHOrO ee pa3BUTHs. [IpuunHbl BhIMHpaHUS BUAOB. OCHOBHBIE HaIpaBIICHUS
SBOJIIOIIMOHHOTO Nporpecca. buonornueckuii mporpecc U OMOJIOTHYECKUil perpecc.
Hemoncrpauuu Kputepuu Buna. CTpyKkTypa NOMyJIsAIUN.

AgnanTuBHbIE OCOOEHHOCTH OPraHU3MOB, UX OTHOCHUTENBHBIM XapakTep. OBOJIOIHMOHHOE
JPEBO PACTUTEIBHOIO MUpA.

DBOJIIOIMOHHOE JIPEBO KUBOTHOT'O MHUpA.

[IpencraBuTeNy peKUX U UCUE3AIOIINUX BUAOB PACTEHUHN U )KUBOTHBIX.

IIpoucxoxaenune 4ea0BeKa

AHTpormorenes. OBoionus npumaToB. CoBpeMeHHbIE TMIIOTE3bI O MPOUCXO0KICHUN YETI0OBEKA.
JlokazaTenbcTBa pOJICTBA YEJIOBEKA € MIIEKONMMTAIOIIMMHU JKUBOTHBIMU. OTalbl 3BOJIOIUU
YeJI0BEKa.

UYenoseueckue pachl. POACTBO M €IMHCTBO NPOUCXOXKJIEHUS dYeloBedeckux pac. Kpurtuka
pacusma.

JdeMoHcTpannmn

YepThl CXOJICTBA U pa3IMUUs YEIOBEKa U KHUBOTHBIX. UepThl CXO/CTBA Y€IOBEKa U IPUMATOB.
[TpoucxoxaeHue yenoBexa.

YenoBeueckue pachl.

OCHOBBI 3K0J10THH

DKOJIOTHSI — HayKa O B3aMMOOTHOIICHMSIX OpPTraHU3MOB MEXKIy COOOW U OKpYKaoIIeH

cpenoi. Dkonoruyeckre (akTopbl, UX 3HAYEHHUE B JKU3HU OPraHU3MOB. DKOJOTHUYECKHUE

cucTeMbl. BuioBas u mpoCTpaHCTBEHHAs! CTPYKTYpa dKocucTeM. [IuieBpie CBsI3u, KPyroBOPOT

BEIIECTB M TPEBPALICHHE HIHEPTUU B HKOCHUCTEMax. MEXBHUIOBBIE B3aWMOOTHOIICHHUS B

IKOCHUCTEME: KOHKYPEHIIHSI, CHMONO03, XUIITHUYECTBO, apa3uTU3M. [[pu4unHbl YCTOHYUBOCTH U

cmenbl dkocucteM. Cykneccun. MCKycCTBEHHBIE COOOIIECTBA — arpoOdKOCHCTEMBI U

ypOOIKOCHUCTEMBI.

buocdepa — rnobanpHas sxocucrema. Yuenue B. U. Bepnanckoro o 6uocgepe. Ponb xuBbIx

opranu3mMoB B Ouocdepe. buomacca. KpyroBopor BakHEHIINX OMOr€HHBIX 3JIEMEHTOB (Ha

pUMepe yriiepoja, a3ora u Jp.) B 6uocdepe.

buocdepa n genosek. M3menenuss B Ouoctepe. Ilocnencrsus nesTenbHOCTH YelloBeKa B

OKpykartomie cpene. BoszpelicTBHE NpPOM3BOJACTBEHHOM [EATENBHOCTH Ha OKPYXKAIOIIYIO

cpeny B obsacTu cBoe Oyayeit npodeccuu. ['odanbHbIe H5KOTOTHYECKUe MPOOIEMBl U ITYTH

UX pELICHUs.

OKOJIOrusg KaK TEOpeTHUYecKass OCHOBAa pallMOHAJIBLHOIO IMPHUPOJOINOIB30BaHUS U OXpaHbI

npupoasl. Hoocdepa. IlpaBuna moBeneHus mrofed B OKpYyKarolled NPUPOAHOM cpeje.

bepexxHoe oOTHoOIIeHHME K OHOJIOrMYECKHMM OO0BbEeKTaM (pacTeHUsIM W JKUBOTHBIM U HUX

cooO1iecTBaM) U UX OXpaHa.

JleMoHCTpan U

Dkonornyeckue (HakTOpPhl U X BIMSHUE HA OPTaHU3MBI.

MeXBUIOBbIE OTHOIICHUS: KOHKYPEHIINS, CAMONO3, XUIIIHUYECTBO, Mapa3uTU3M. SIpycHOCTh

PaCTUTEIHLHOTO COOOIIECTRA.

[Tumessie e U ceTu B OnMoIeH03€e. DKOIOTHIECKHE TUPAMUJIBI.

Cxema 3KOCHCTEMBL.

KpyroBopor BemecTB W TpeBpalleHHe DJHEPrUM B JKocucTeme.  buocdepa
KpyroBoport yrinepona (azota u ap.) B 6uocdepe. Cxema arpo3KOCUCTEMBI.

Oco00 oxpaHsieMble IpUpoaAHbIE TeppuTopun Poccuu.
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Bbuonuka

Buonnka kak oJHO M3 HampaBieHUH OMOJIIOTMH M KuOepHeTHKU. PaccMoTpeHne OMOHHUKON
ocoOeHHOCTEH  MOpP(HODHU3NOIOTHIECKON  OpraHM3aIllii  JKMBBIX OPraHU3MOB W HX
MCIIOJIb30BaHUS JUISl CO3/IaHUsI COBEPILIEHHBIX TEXHUYECKUX CUCTEM M YCTPOUCTB 10 aHATIOTHH
C KHUBBIMH cucTeMaMu. [IpUHUOMIBI W TpUMEpPbl UCIHOJIB30BAaHUS B  XO3SHUCTBEHHOM
JESTENIbHOCTH JIF0Ieil MOPPOPYHKIIMOHAIBHBIX YEPT OPraHU3aIN PACTCHUH U KUBOTHBIX.
JdemMoHCcTpauMu

Mogenu cki1ag4atoil CTpyKTYphl, UCIOJIB3YEMOU B CTPOUTENBCTBE. TpyOUaThie CTPYKTYPHI B
JKUBOU MPUPOJE U TEXHUKE.

AdpoauHaMHyYecKUe U TUAPOAMHAMUYECKHUE YCTPOUCTBA B KUBOU MPUPOJIE U TEXHUKE.
DKCKypCcUH

MHuoroo6pasue BUJIOB.

Ce3oHHbIE (BeCEeHHUE, OCEHHHIE) U3MEHEHHUS B IIPUPO/IE.
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TEMATHUYECKOE IIVTAHNPOBAHUE

[Ipu peanmzarnuu coaepkanusi o0meoOpa3oBaTebHON Y4eOHON TUCHUILINHBI «buonorus» B
npeaenax ocBoeHus OOII CIIO nHa 6a3e OCHOBHOTO OOIIEro oOpa3oBaHUs C IMOJyYEeHHUEM
cpennero ob6mero oopazoanus (IIIIKPC) makcumanbHas ydeOHas Harpyska OOydYaroIuxcs
COCTaBIIAET:, — 36 4acos.

2.1 TemaTuyeckuil 1JIaH

Buj yue6HOi padoTh Kosaun4yecTBO 4acoB
Texnuueckui
AyIuTOpPHbIE 3aAHATHUSL. ITpogeccun CITO

Copepxxkanue o0yueHus1

BBenenue 1

1. YueHue o KJIETKE

2. OpranusM. PazmHo>xenne u
WHINBUAYAIBHOE PA3BUTHUE

3. OCHOBBI '€HETHUKHU U CEJIEKITUU 8

4. TTpoucxoKJI€HUE U pa3BUTHE 8
JKU3HU Ha 3emJie.

5. IlpoucxoxxieHue yenoBeka

6. OCHOBBI DKOJIOTUH

7. BbBuonuka

HUroro 36

Ilpomesrrcymounas ammecmauus 6 gpopme ougpgpepernyuposarnrnozo
3auema

5. TIPUMEPHBIE TEMbI PEGEPATOB (JJOKJIAJIOB), MHANBUY AJIbHbBIX
[TPOEKTOB

Kiierounas Teopust cTpoeHus Opranu3MoB. MicTopust 1 COBpeMEHHOE COCTOSTHUE.
HacnencrBennas ungopmaiiys u rnepeiaya ee u3 moKoJICHUs B MOKOJICHHE.
JpamatuuecKkue CTpaHUIbl B UICTOPUU PA3BUTHUSI TEHETUKHU.

VYcenexu cCOBpeMEHHOM TeHETUKHU B MEIUIIMHE U 3JIPaBOOXPAHCHUH.

UcTopus pa3Butus 3BOTIOIMUOHHBIX uien 1o Y. /lapBuna.

«Cucrema nipupoe» K. JIunHes u ee 3HaueHUe 1151 pa3BUTHUSL OMOJIOTHH.

COBpeMeHHBIe NpCaACTaBJICHUA O MCXdHNU3MaX U 3aKOHOMCPHOCTAX 3BOJIOLIMH.
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CoBpeMeHHbIE NIPENCTABICHUS O 3apOXKICHUU KU3HU. PaccMOTpeHue 1 OLIEHKa
Pa3JINYHBIX TUIOTE3 POUCXOKICHUS

CoBpeMeHHBII 3Tan pa3BUTHs 4enoBedecTBa. YenoBedueckue pacbl. OnacHOCTb
pacusma.

Bo3genctBue denoBeka Ha MNPUPOAY HA PA3IUYHBIX OTalmax pPa3sBUTHS
YeJIOBEYECKOTO OOIIECTRA.

BiusiHHE OKpy’KaroIiel cpeapl U €€ 3arpsi3HEHHs Ha pa3BUTHE OPraHU3MOB.
BnusHue kypeHus, ynoTpeOJeHHsl ajlKorojii M HAPKOTUKOB POJUTEISIMU Ha
IMOPHOHAIILHOE Pa3BUTUE PEOCHKA.

Butamunsl, hepMeHTHI, TOPMOHBI U UX POJIb B opraHu3Me. Hapymenus npu ux
HEOOCTATKE U N30BITKE.

[IpyunHBI U TPAaHULBI YCTOMYUBOCTH OMOC(EPHI K BO3JIEUCTBUIO JAEATEIbHOCTH
JTOAEN.

buoneHo3bl  (3KOCHCTEMBI) Pa3HOTO YPOBHS M HX CONOJYMHEHHOCTh B
ri100aapHOM PKOCcHcTeMe — Ouocdepe.

BugoBoe u »sKojoruueckoe pasHooOpasue OMOILIEHO3a Kak OCHOBAa €ro
YCTOMYUBOCTH.

IToBeIlICHHUE IMPOAYKTUBHOCTH (1)OTOCI/IHTe3a B MCKYCCTBCHHBIX 3KOJOTHYCCKHX
CHCTCMaxX.

PaznnuHbie 5K0JI0rn4YecKre IMUpaMuIabl 1 COOTHOIICHHA OPIraHN3MOB Ha Ka)KI[Of/’I
X CTYIICHH.

[Iytn TmOBBINIEHUS OWOJOTMYECKOM TMPOAYKTHBHOCTH B HCKYCCTBEHHBIX
DKOCHCTEMAX.

Ponpb IpaBUTCIbCTBCHHBIX H O6H_IeCTBeHHI>IX OKOJOTHYCCKHUX OpFaHI/I3aI_[I/II\/JI B
COBPCMCHHBIX PAa3BUTHIX CTpPpaHaAX.

PanmonanbHOoe HCMONB30BAaHUE M OXpaHa HEBO300OHOBISEMBIX HPHUPOJIHBIX
pecypcoB (Ha KOHKPETHBIX TPUMEPAX).

OnacHoCTh TJIOOANBHBIX HapylleHuid B Ouocdepe. (O30HOBBIE «JBIPHI»,
KHUCJIOTHBIE JTOXK/IM, CMOTH U UX MPEJOTBPAILICHHUE.

DKOJIOTUYECKHE KPU3UCHI U 3Koyornueckue karactpodsl. [lpenoTBpaiienre nux
BO3HUKHOBEHHUS.
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6. XAPAKTEPUCTUKA OCHOBHBIX BUJJOB YUYEBHOU JIEATEJIBHOCTH

CTYJIEHTOB

XapakTepuCcTHKA OCHOBHBIX BH/0B

Conepsxkanue J1eITeJIbHOCTH CTYJAEHTOB (Ha YPOBHE
o0yuyeHus YU4eOHBbIX AeiicTBUI)
BBenenue O3HakoMJIEHHE C OMOJIOTUYECKUMHU CUCTEMaMHU

pPa3HOTO YPOBHSI: KJIETKOM, OPraHU3MOM,
MOMYJISIIIUEH, YKOCUCTEMOI, Onochepoil.
Omnpenenenue posii OMOI0ruu B GOpMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI
MHUpa U MPAKTHYSCKON NEATSIHHOCTH JIFOJICH.
OO0yueHune coOIIOICHUIO IPABUJI IOBEACHUS B
MpHUpO/Ie, OCPESI)KHOMY OTHOLICHHUIO K
OHOJIOTUYECKHUM OOBEKTaM (PaCTCHUSIM U
YKHBOTHBIM M X COOOIIIECTBaM) U UX OXPaHE

YYEHHUE O
KJIETKE

XuMu4deckas opraHmm3anusi
KJIE€TKHA

YMeHue npoBOJAUTH CPABHEHHUE XUMHUYECKOU
OpTraHU3alUH )KUBBIX U HE)KUBBIX OOBECKTOB.
Ilomyuenue npeacTtaBJICHUS O POJIUA
OpPraHUYEeCKUX U HEOPTaHUUYECKUX

BEMIESCTB B KJIICTKE

Crpoenue u GpyHKIUHU
KJIEeTKH

N3yuenune ctpoeHUs KJIETOK DyKapHoT,
CTPOEHHUSI U MHOTI00Opa3usi KI€TOK pAaCTeHUHN U
’KMBOTHBIX C IOMOIIbIO MUKPOIIPENIAPATOB.
HaOGnroneHune ki1eTok pacTeHUM U )KUBOTHBIX
1O MUKPOCKOIIOM Ha TOTOBBIX
MHKpoIIpenaparax, UX OHUCaHUE.
IIpuroroBieHue U onucaHue
MUKPOIIPENapaToB KJIIETOK PACTECHUN.
CpaBHeHHE CTPOCHUS KJIETOK pacCTEeHUH U
JKMBOTHBIX I10 TOTOBBIM MUKpOIIperaparam

OO0MeH BellecTB 1
npeBpalieHne JHEPruu
B KJIeTKe

VMeHHe CTPOUTH CXEeMbI SJHEPTreTUUYECKOTO
oOMeHa u buocuHTe3a OeJIKa.

[Monyuyenue npeacTaBICHUS O
MIPOCTPAHCTBEHHOMN CTPYKTYype OeKa, MOJICKYJT
JIHK u PHK

ZKN3HEeHHBINA MUK KJIETKH

O3HakOMJIEHHE C KJIETOYHOIN TeOpuen
CTPOEHHUS OPraHU3MOB.

YMeHHne caMOCTOATEIIBHO UCKaTh
JI0Ka3aTeJIbCTBA TOTO, YTO KJIETKA —
3JIEMEHTapHasi )KUBasi CHCTEMA U OCHOBHAsI
CTPYKTYPHO-(pYyHKIIMOHAJIbHAasI € JUHUIIA BCEX
KUBBIX OPTaHHU3MOB
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OPI'AHU3M.PASMHOXEHUE UNUHANBU/IYAJBHOE PASBUTUE

OPI'AHU3MOB

Pa3zMHoOXKeHHEe OpraHu3MoOB

OBgJajieHUEe 3HAaHUSIMH O PA3MHOXKEHHU KaK

O Ba>KHEUIIIEM CBOMCTBE JKUBBIX

OpPraHU3MOB.

YMeHne caMOCTOSTEIFHO HAXOAUTh OTITNYHS
MHUTO3a OT M€M03a, Oonpeaesisisi SBOJTIOIUOHHYIO
POJIb DTUX BUOB JICJCHUS KICTKU

HNuauBuayaabHoe
pa3BuTHe
OpraHu3zMa

O3HaKOMJIEHHUE C OCHOBHBIMM CTaJUsIMHU
OHTOIreHe3a Ha MPUMEpPE pa3BUTHUS
MO3BOHOYHBIX KUBOTHBIX.

VMeHune xapakTepu3oBaTh CTaIuu
MOCTAIMOPHUOHAJILHOTO PA3BUTHsI HA IPUMEPE
yesioBeka. O3HaKOMJICHHE C TIPUYUHAMU
HapylIeHUil B pa3BUTHH OPraHU3MOB.

Pa3zBuTtue ymenus npaBujibHO (OPMHUPOBATH
JIOKa3aTeJIbHYIO 0a3y SBOJIIOIMOHHOTO Pa3BUTHS
’>KUBOTHOT'O MUpa

HNuauBuayanbHoe
pa3BuUTHE YeJIOBEeKa

BrisiBiieHME 1 OTIMCAaHUE IIPU3HAKOB CXOICTBA
3apOoJbIIICH 4eJIOBEKA U JAPYTUX IO3BOHOYHBIX
KakK J10Ka3aTelabCTBa

HUX DBOJIOLHUOHHOI'O POACTBA.

ITosmyyenue npeicTaBiaeHUs O MOCIEACTBUIX
BJIUSIHUSL QJIKOT'OJIsI, HUKOTHHA, HAPKOTHYECKUX
BEILECTB, 3arpsi3HEHUs Cpeabl HA pa3BUTHE U
PENPOAYKTUBHOE 310POBBE YEIIOBEKA

Coaep:xxanue o0yueHust

XapakTepuCcTHKA OCHOBHBIX BH/10B
AeAATeIbHOCTH CTYA€HTOB (HA YpOBHE
Y4eOHBbIX J1elicCTBUI)

OCHOBBI 'EHETHUKH N CEJIEKIIAA
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3aKoHOMEpPHOCTH
U3MEHYUBOCTH

O3HaKOMJIEHHE C HACJIECACTBEHHON U
HEHAacCJIeACTBEHHON U3MEHYUBOCTBIO U €€
OHOJIOTUYECKOH POJIBLIO B IBOJIIOIUU KUBOT'O
Mupa.

IMomyuyenue npesicTaBiIeHust O CBSI3U TEHETUKU U
MeUIMHBL. O3HAKOMIICHHE C
HACJICJICTBEHHBIMU OOJIE3HSIMU YEJIOBEKa, UX
OpUYUHAMU U TTPOQPHUITAKTUKOM.

HN3yyeHue BAUSIHUS aJIKOTOJIM3Ma,
HapKOMaHWUU, KypEeHHUs Ha HACIEACTBEHHOCTh
Ha BUAeomarepuase. AHaiuns
(peHOTMTTHUECKON M3MEHYUBOCTH.
BrisiBieHHEe MyTareHOB B OKpY Karolieh
cpeae U KOCBEHHasi OLIEHKa BO3MOXKHOTO HUX

OCHOBBI CeJIeKIUH
pacTeHuii, JKHBOTHBIX
U MUKPOOPraHu3MoB

ITomyuyenue npenacraBiieHUs O TEHETUKE KaK O
TEOPETUYECKOU OCHOBE CEJICKIIUU.

Pa3Butne meranpeaMeTHbBIX YMEHUU B
MpOoLIEeCCEe HAX0XKAECHUS Ha KapTe LIEHTPOB
MHOI000pa3usi U NPOUCXOXKIECHHUSI KyIbTYPHBIX
pacTeHui U JOMAIIHUX KUBOTHBIX, OTKPBITHIX
H. 1. BaBuwjioBbIM. N3yuenune
METOA0B TMOPHIN3AIMHU U UCKYCCTBEHHOT'O
oTOOpa. YMeHue pa3ouparbcsi B 3THUECKUX
aCIIEKTaxX HEKOTOPBIX JOCTHXKECHUU B
OMOTEXHOJIOTMU: KJIIOHUPOBAHUU KUBOTHBIX U
npoodJyieMax KJIOHUPOBAHHUs 4YeJIOBEKA.
O3HaKOMJIEHHE C OCHOBHBIMHU JOCTHIKECHUSMHU
COBPEMEHHOMU CEIIEKIIUN KYJIbTYPHBIX
pacTeHuii, TOMAIIHUX >KUBOTHBIX U
MUKPOOPTaHU3MOB

INPOUCXOKJIEHHWE U P

A3BUTHUE )KNU3HU HA 3EMUJIE.

IIpoucxoxxknenue n
HavyaJIbHbIe 3Talbl
Pa3BUTHA KM3HM Ha 3emMJie

AHaJIU3 U OLICHKA Pa3JINUHbIX THIOTE3
MPOUCXOXKICHUS >KU3HU.

[Tonyuenue npeacraBiaeHust 00 yCIOKHEHUU
’KMBBIX OPraHU3MOB Ha 3eMJI€ B IIpoOliecce
SBOJIIOIUH.

YMeHne d3KCepUMEHTAILHBIM ITyTEM BBISIBIISITH
alafTUBHBIE OCOOEHHOCTHU OPTraHU3MOB, UX
OTHOCHTEJIbHBIN XapakTep. O3HaKOMJIEHUE C
HEKOTOPBIMH TIPE/ICTABUTEIISIMHU PEIKUX U
MCYE3aI0NINX BUJIOB PACTCHUN U YKUBOTHBIX.
ITpoBenenue onrucanust ocodbeii 0THOTO BHUIA TT0
MOP(}OITOTHIECKOMY KPUTEPHUIO TIPU
BBITTOJTHEHUH JITaOOpaTOpHON pabOTHhI.
BrisiBiieHrne yepT npucnoco0IeHHOCTH
OpTraHu3MOB K pa3HbIM cpellaM OOUTaHUS
(BOgHOM, HA3€MHO- BO3AYIIHOMN, TIOYBEHHOM)
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HcTopus pazButus
IBOJIOIMOHHLIX HAEH

Nzyuenue Hacineausi yejioBeyecTBa Ha
npuMepe 3HAKOMCTBA C UCTOPUEH PA3BUTHUS
spororinoHHEIX uae K. Jlmuanes, K. B.
Jlamapka Y. lapBuna. OnieHuBaHue poik
SBOJIFOIIMOHHOTO YY€HUSI B ()OPMHUPOBAHUU
COBPEMEHHOU €CTECTBEHHOHAYYHOW KapTHHBI
mupa. PazBuTHe CmtocCOOHOCTH SICHO ¥ TOYHO
u3JjiaraTb CBOM MbICIU, JIOTHYCCKH
00OCHOBBIBATH CBOIO TOYKY 3PCHUSI,
BOCIIPUHUMATh U aHAJIM3UPOBATh MHCHUS
coOeceITHUKOB, MPU3HaBasl IPaBoO APYyroro
YeJIOBEKa HA MHOC MHCHHE

Mukpo3Boaoumsa 1
MAaKPpO3BOJIIOLHA

O3HaKOMJICHHE C KOHICHIIMCH BUIA, €€
KPUTEPUSIMU, T10100P IIPUMEPOB TOTO, UTO
IOIyJIANUs — CTPYKTYpPHAasA €AUHUNA BUAA U
SBOJIFOIHH.

O3HaKOMJICHHE C ABUXKYILIMMUCS CUIJIaMU
SBOJIIOIMHU U €€ JO0Ka3aTeIbCTBAMHU.

VY cBoeHHE TOTO, YTO OCHOBHBIMH
HaITpaBJICHUSIMHU 3BOJIIOIIMOHHOTO MIporpecca
SIBJISFOTCSI OMOJIOTUYECKHUH TIPOTPECC U
OMOJIOTHYECKHUI perpecc.

Conepskanue o0yueHust

XapakTepuCTHKA OCHOBHBIX BH/10B
AeATEeIbHOCTH CTYI€HTOB (HAa YpOBHE
Y4eOHBIX el CTBUN)

VYMenne orcranBaTh MHCHHEC, O COXpaHCHHUHU
OMOJIOTUYECKOT0 MHOT000pa3ust Kak OCHOBE
YCTOWYHBOCTH OMOCdEpbl U MPOrpPeCCUBHOTO
€e pa3BUTUA. Y MEHUE BBISIBISITH IPUYUHBI
BbIMUPpAHUSI BHUIAOB

NPOUCXOXKIEHUE YEJ/IOBEKA

AHTpOMnoOreHes3

AHaJU3 U OIIEHKAa Pa3JIUYHBIX THUIIOTE3 O
MPOUCXOXKICHUH YeTOBEKA.

Pa3BuTHe yMeHUsI CTPOUTH JIOKA3aTECIbHYIO
0a3y MO CPaBHUTEIILHOW XapaKTEPUCTHUKE
qCJIIOBCKaA U HpI/IMaTOB, JOKa3bIBas UX
POACTBO.

BrIgBIiI€HHE STAIIOB DBOJIOLMHU Y€JI0OBEKA

YesoBeyeckue pacol

YMmeHue JOKa3bIBaATh PaBCHCTBO YCJIOBCYCCKHNX
pacC Ha OCHOBAHHUU UX POACTBA U €AUHCTBA
IIPOUCXOKIACHUA. PazButue TOJICPAHTHOCTH,
KpUTHUKa paCu3Ma BO BCCX €TI0 IMMPOSABICHUAX
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OCHOBbI

IKOJIOI'nn
IKojioruss — Hayka o0 | VM3ydeHue d3KOJIOrndecKuxX GakToOpOB U UX
B3aMMOOTHOUICHHUSIX BJIMSIHUS HA OpTraHU3MBl.
OPraHU3MOB MeXKAy c000ii 1 | 3HAKOMCTBO C PKOJIOTHYECKUMHU CUCTEMaMH,
OKpY:Kamwlei cpeaou UX BUJOBOU U NPOCTPAHCTBEHHOM

CTPYKTypaMHU. Y MEHUE OOBSICHITH IPUUYUHBI
YCTOMYHUBOCTH U CMEHBI Y KOCUCTEM.
O3HaKOMJIEHUE C MEXBUJIOBBIMU
B3aMMOOTHOIIECHUSIMHU B YKOCUCTEME:
KOHKYpEeHLIueH, CHMOUO30M,

XUIITHUYECTBOM, I1apa3uTU3MOM.

YMeHne CTpOUTh SIPYCHOCTb PACTUTEIBLHOTO
cooOlecTBa, MNHUIIEBbIE LIENMH U CETH B
OuoleHO3€e, a  TakXKe  DKOJOrHYeckKue
MUPaMHUIBI.

3HaHUE OTIIMYUTEIILHBIX TPU3HAKOB
HCKYCCTBEHHBIX COOOIIECTB —
arpo’KOCUCTEMBI U YPOOIKOCUCTEMBI.
Ornmcanne aHTPOIIOTEHHBIX U3MEHEHHUH B
€CTECTBCHHBIX IIPUPOIHBIX JIaHamadTax
cBoell mectHOCTH. CpaBHUTEIIBHOE OMMHCAHUE
OJIHOM U3 €CTECTBEHHBIX NPUPOJHBIX CUCTEM
(manmpumep, Jeca) U KaKOU-HUOYIb arpo-
AKOCHUCTEMBI (HAlpUMeEp, NUIEHUYHOTO
nosist). CocTaBieHHUE CXEM IepeJadyr BEIIEeCTB
Y DHEPTHH 10 LETISIM MTUTaHUsI B IPUPOTHOMU
AKOCHUCTEME U arpol€HO3€e

buocdepa — O3znakomiienue ¢ yuenuem B. 1. Bepnajckoro
riao0ajabHast 0 Obuocdepe Kak o ri106aIbHON KOCUCTEME.
IKOCHUCTEMA Hanuuue npeacraBiaeHUst O CXeME S3KOCUCTEMBI

Ha TIpuMepe 6uocdepbl, KpyroBOpOTE BEIIIECTB
U IIPEBpaIllCHUN SHEPTUU B Onocdepe.
VYMeHne 1oKa3bIBaTh POJIb )KUBBIX OPTaHU3MOB
B Onoc(epe Ha KOHKPETHBIX MpHUMepax

18




buocdepa u yenoBexk

Haxo>xnenue cBsizu n3MeHeHus! B ouocdepe ¢
MOCJEJICTBUSIMH JIEATEIILHOCTH YEJIOBEKA B
OKpY’KaKIIEen cpene. Y MEHUE OonpeaeisiTh
BO3/ICMICTBUE NPOU3BOACTBEHHOU
JISSITEIbHOCTHU Ha OKPYKAIOIIYIO CPEly B
obitacTu cBOeH Oyaymien nmpodeccuu.
O3HakOMJICHHUE C TII00aJIbHBIMU
AKOJIOTHYECKUMHU ITpodJIeMaMu U yMEHHE
ONpEIeIIsITh IyTH UX peuleHusi. Onucanue u
MPaKTUYECKOE CO3/IaHUE NUCKYCCTBEHHOM
AKOCHCTEMBI (ITIPECHOBOJHOIO aKkBapuyma).
Pemrenue sKoorunueckux 3aaad.
JleMoHCcTpUpOBaHHE YMEHUS TIOCTAHOBKH
1eJei AeaTeJIbHOCTH, TNIAaHUPOBAHUS
COOCTBEHHOM JEATECIILHOCTH JUIS JIOCTHXKCHUS
MMOCTAaBJICHHBIX 1ICJICH, MPEIBUACHUS
BO3MOYKHBIX PE3yJIbTAaTOB 3THUX JICUCTBUM,
OpraHu3alliil CAMOKOHTPOJISI U OIICHKU
MOJY4YSCHHBIX pe3ysibTaToB. OOydeHue
COOJTIOJICHHUIO MPaBUJI TIOBEICHUS B IIPUPOE,
Oepe’KHOMY OTHOIICHUIO K OMOJIOTHYECKUM
00BCeKTaM (pacTSHUSIM, >KUBOTHBIM B HIX
COOOIIIECTBaM) U UX OXpaHe

BUMOHUKA

buonnka Kak 0JHO U3
HanpaBJIeHU OMOJIOTMM U
KHOEepPHETUKHU

O3HakoMJIEHHE C NIPUMEPAMHU UCIIOJIb30BaHUS
B XO3IMCTBECHHOM JICITESIILHOCTH JIFOJICH
MOp(}pohyHKITMOHATBHBIX YEPT OpraHu3alluu
pacTeHUH M >KUBOTHBIX IIPU CO3JI1aHUU
COBEPUICHHBIX TEXHUUYECKUX CUCTEM U
YCTPOMCTB MO aHAJIOTUM C >KUBBIMU
cucTeMaMu. 3HaKOMCTBO C TpyOUYaTbIMU
CTPYKTYypaMHU B )KUBOW NPUPOJE U TEXHUKE,
a’pOAMHAMHYECKUMHU U
TUJPOJMHAMUYECKUMU YCTPONWCTBaMM B
JKUBOUW NPUPOJE U TEXHUKE. Y MEHUE CTPOUTH
MOJEJHN CKJIaI4aTON CTPYKTYPBbI,
HUCIIOJb3YEMBIE B CTPOUTEIILCTBE
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7/.YYEBHO-METOJUYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE ITPOI'PAMMEBI
YYEBHOU JTUCIATIINHEBI
«BUOJIOT U S»

OcBoeHue mnporpamMmbl yueOHOM guciUIUIMHBL «buonorus» mnpeamnonaraet
Hajguyue B NpodeccuoHanbHON 00pa30BaTeIbHOM OpraHU3alliK, PeaTu3yIolei
o0pa3oBaTeNpbHyI0 MPOrpaMMy CpeaHero oOmiero oOpa3oBaHHs B TMpeesax
ocoerust OOIl CIIO na 0a3e OCHOBHOro oOmIero oOpa3oBaHUsA, Y4eOHOTO
KaOuHeTa, B KOTOPOM MMEETCSl BO3MOXKHOCTh 00€CreYnTh CBOOOIHBIN JTOCTYI B
cetb MHTepHeT BO BpeMsl Y4YeOHOro 3aHSATUA U B TMEPUOJ BHEYYEOHOM
NESATEIbHOCTH 00YYaIOIUXCSl.
[Tomenienne kabuHeTa yAOBIETBOpsET TpeOoBaHUAM CaHUTAPHO-IIUAEMHO-
norudyeckux npaBwi u HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHarieHo
TUIIOBBIM O0OpPYIOBAaHMEM, B TOM YHCJE CIEUUATU3UPOBAHHON y4ueOHOU
MeOenbl0 U CpeACTBaMU OOYYEHHUs, JOCTATOYHBIMH JUJISl  BBITOJIHEHHS
TpeOOBaHUIl K YPOBHIO MOATOTOBKHU Oo0yyarommxcsl.
B kabunere A0MKHO OBITH MYJBTUMEIUMHOE O0OOpYAOBaHUE, MOCPEICTBOM
KOTOpPOTO
YYaCTHHKM 00pa30BaTENIbHOrO IMpollecca MOTYT MPOCMATPUBATh BU3YAIbHYIO
uH(popMaIuoo Mo OMOJIOTMH, CO3[aBaTh MPE3CHTALUU, BUIECOMATEpUalibl, UHbIE
JOKYMEHTBI.
B coctaB y4eOHO-METOIMYECKOTO U MaTEePUAIbHO-TEXHUUYECKOT0 O0ecreyeHus
porpamMmbl y4€OHON AUCITUTUIMHBI « BHOIOTHS BXOASAT:
MHOTO(YHKIIMOHATILHBIN KOMIUIEKC TMPEenoaaBaTes;
HarIsiAHble TOCOOMST (KOMIUIEKThI y4e€OHBIX TaOJull, IJIaKaTOB, IMOPTPETOB
BBIJIAIONINXCSI  YYEHBIX, JUHAMHYECKHE  TMOCOOMs,  WUTIOCTPUPYIOIIHE
OMOJOTMYECKUE  MPOLECChl,  MOJAENHM, MYSDKM M MUKPONpPENnapathl
OMOJOrnYeCKUX OOBEKTOB U Ap.);
nH()OPMAITMOHHO-KOMMYHUKATHUBHBIE CPEJCTBA;

HKPaHHO-3BYKOBBIE ITOCOOUS;
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KOMITJIEKT TEXHHMYECKOW JOKYMEHTAIlMH, B TOM YHCJIe TAaclopTa Ha CPeIcTBa
oOy4YeHHMS, HHCTPYKIIUHU 10 X UCITOJIb30BAHUIO U TEXHUKE 0€30IIaCHOCTH;
OoubMoTeuHbIit HOH/.

B 6ubnnoreunsiit poHA BXOIAT Y4eOHUKH, y4€OHO-METOIUYECKHE KOMIUICKTHI
(YMK), oOecneunBaromme OCBOSGHHE Y4Ye€OHOW MMCIUILIMHBI «buogorusy,
pPEKOMEHJOBaHHBIC WJIA JOTTYIIICHHBIC TUIS HCIOJIB30BaHUs B
npodeccuoHaTbHBIX o0pa3oBaTenbHbIX OpraHU3aIMsIX, peANTH3YIOTNX
o0pa3oBaTeIbHYI0 MPOTPpaMMy CpEIHEro OOIero oOpa3oBaHUsS B IIpeaeiiax
ocoenust OOII CIIO na 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUSI.

bubmuoreunsiii  poHa  Moker  ObITh  JONOJHEH  SHUUKIONEAUSMH,
CIIPaBOYHUKAMU, CJIOBapsIMH, HAYYHOM W HAYYHO-IIONYJIIPHOW JINTEPATYpPOU M
JIPYroM IMTEPATYpOi MO pa3HbIM BOIpOCcCaM OHOJIOTHUH.

B 1npouecce ocBoeHHs TporpaMmbl  y4eOHOW AUCHUIUIMHBI  «bHomorus»
CTYACHTBl JOJDKHBI UMETh BO3MOXKHOCTH JIOCTYINA K 3JIEKTPOHHBIM Y4YEOHBIM
MaTepuaigaM 1o OWOJIOTHH, MMEIOIIMMCA B CBOOOJHOM JIOCTYIE€ B CHCTEME

WuTepHer  (JCKTPOHHBIM  KHHMraM, IMpakTUKymMam, TecTaM W Jp.)

JINTEPATYPA

Jlns1 cTy1eHTOB:

KoncrantunoBB.M., Pe3anoB A.I'., ®aneea E.O. buonorus y4deOHUK s
oOpa3oBaTeNbHBIX YUYPSKIACHUM Hayd. U cpenHero mpod. oOpasoBaHusi — M.
Axanemus 2012 - 312 c.

Jlns mpenonaBareneil:

deaepanbHbIi 3aK0H OT 29.12.2012 No273-d3 «O6 obpa3oBanuu B Poccuiickoii
®enepauuny». Ilpukaz MunoOpuayku Poccum ot 17.05.2012 Ne 413 «O6
yTBEpKJIeHUH (PeneparbHOro TOCYyIapCTBEHHOTO OOpa30BaTEIbHOTO CTaHIApTa

cpeaHero (IOJTHOro) O0IIero 00pa30BaHUM.
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[Tpuka3z Munob6pHayku Poccun ot 29.12.2014 Ne 1645 «O BHeceHUU U3MEHEHUM
B IIpuka3 MunucrepctBa oOpa3zoBaHus U Hayku Poccuiickoil ®@enepanuu OT
17.05.2012 Ne 413 “O06 yrBepxkIeHUd QeaepaabHOTO ToCyIapCTBEHHOTO
0o0pa30BaTeILHOTO CTaHAapTa CPEIHETO (ITOJTHOTO0) 00IIero 0Opa3oBaHUs .
[Tucemo JlemapramMeHTa TOCYJapCTBEHHON TOJUTUKH B cdepe MOATOTOBKH
pabounx kaapoB u JIIO Muno6puayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHanmu Mo opraHu3alyy MOJIYyYEHUsl CPEAHEro O0Iero oOpa3oBaHus B
npejaenax OCBOCHHUS 00pazoBaTenbHbIX IporpamMm CPEIHETO
npodeccuoHansHOro o0pa3zoBaHus Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHHS C
yuyeToM TpeboBaHMH (enepalibHbIX TOCYAapCTBEHHBIX 00pa3oBaTeNbHBIX
CTaHJApTOB U TMOJy4yaeMOW MpopecCuu WU CIHEUUATLHOCTH CPEIHEro
po¢eCCUOHAIBHOTO 00Pa30BaHUS.

buonorus: B 2 1. / mox pen. H. B. Speiruna. — M., 2010.

buonorus: pykoBOACTBO K MpakTHUYECKUM 3aHsATHAM / oA peA. B. B. MapkuHoii.
— M., 2010.

Hapun Y. Counnenus. — T. 3. — M., 1939.

Hapsun Y. [Ipoucxoxaenue Bugos. — M., 2006.

KoObutsinckuit B. A. ®@unocodus 3KOJOrUM: KpaTKui Kypc: yueb. nmocooue ajis
By30B. — M., 2010.

OpnoBa D. A. VcTopusi aHTPOIOJOTMYECKUX YUEHUH: Y4YEOHUK sl BY30B. —
M., 2010.

ITexoB A. I1. buonorus, renerrka u napasuronorus. — M., 2010.

YeObimes H. B., I'punesa I'. I'. buonorus. — M., 2010.

HNuTepHer-pecypcebl

www. sbio. info (Bcs Ouonorus. CoBpemMeHHass OMOJIOTHS, CTaThbU, HOBOCTH,
OoubmuoTexa). www. window. edu. ru (EaumHoe oOKHO [ocTyma K
oOpa3oBaTenbHBIM pecypcam MHTepHeTa o OMOIOTHH).

www.5ballov. ru/test (Tect nis aOUTYypUEHTOB IO BCEMY IIKOJIBHOMY KYpCy
ouostoruu). WWW. vspu. ac. ru/deold/bio/bio. htm (TenexomMMmyHHKAITHOHHBIE

BUKTOPHHBLI II0 OuoJIoTMu —
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http://www/
http://www/

HKOJIOTUU Ha cepBepe BoOpoHEKCKOro yHUBEpCUTETA).

www. biology. ru (buonorus B OtkpbiToM Kosiemke. CalT CcoOIepKUT
AJIEKTPOHHBIN yuyeOHUK 1o Ouonoruu, On-line TecTsr).

www. informika. ru (DneKTpoHHBIM y4eOHUK, OOJBIION CHHCOK HHTEPHET-
PECYpPCOB). www. nrc. edu. ru (buomornueckas kaptuHa mupa. Pazmen
KOMITBIOTEPHOTO yueOHMKa, pa3pado-

TaHHOTO B MOCKOBCKOM IrOCYJapCTBEHHOM OTKPBITOM YHUBEPCHUTETE).

WwWw. nature. ok. ru (Peakue u ucuesaromue >kMBOoTHble Poccunm — mpoext
Okosornyeckoro uenrpa MI'Y um. M. B. JlIomoHOCOBa).

www. kozlenkoa. narod. ru (JIms Tex, KTO y4uTCS caM M yYUT APYTUX; OUYHO U
JUCTAHIIMOHHO, OMOJIOTHH, XUMHUHU, APYTUM IIPEIMETaM).

www. schoolcity. by (buosnorus B Borpocax u 0TBeTax).

www. bril2002. narod. ru (buonorus nns mkonsHUKOB. Kpatkasi, KoMmakTHas,
HO JOCTAaTOYHO MoApoOHas uHpopmauus mo pasnaenam: «OOmas OHOJIOTHS»,

«boTtanukay, «300J0TUs», «YemoBek»).
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